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\S 1.
- :
$\rho(v)_{t}-\triangle v=f(t, x)$ in $Q:=R\cross\Omega$ , (1.1)
$v=g_{D}(t, x)$ on $\Sigma_{D}:=\bigcup_{t\in R}\{t\}\mathrm{x}\Gamma_{D}(t)$ , (1.2)
$\partial v=0$ on $\Sigma_{N}:=\cup\{t\}t\in R\mathrm{x}\Gamma_{N}$ , (1.3)
$v\leq g_{U}(t, x)$ , $\partial v\leq 0$ , $\partial v\cdot(v-g_{U}(t, X))=0$
on $\Sigma_{U}:=\bigcup_{t\in R}\{t\}\cross\Gamma_{U}(t)$ . (1.4)
$\Omega$ $R^{N}(1\leq N<+\infty)$ $\Gamma$ $\Gamma$
3 $\Gamma_{D}(t),$ $\Gamma_{U}(t),$ $\Gamma_{N}$
$\Gamma=\Gamma_{D}(t)\cup \mathrm{r}_{u}(t)\cup\Gamma_{N}$ $\mathrm{m}\mathrm{e}\mathrm{a}\mathrm{s}_{\mathrm{r}(}\Gamma_{D}(t))>0$ , $\forall t\in R$
$\rho$ : $Rarrow R$ $f(t),$ $g_{D}(t),$ $g_{U}(t)$
$(1.1)-(1.4)$
$(1.1)-(1.4)$ -
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[5, 6, 8, 9, 10]
. :
$H:=L^{2}(\Omega)$ , $(\cdot, \cdot):=\mathrm{t}\mathrm{h}\mathrm{e}$ inner product in $H$ ;
$X:=H^{1}(\Omega)$ , $a(u, v):= \int_{\Omega}\nabla u\cdot\nabla vd_{X}$ .
\S 2.
2.1. $W$ $d_{W}$ $\in>0$
$[t, t+l_{\mathit{6}}]\cap E_{\epsilon},h\neq\emptyset$ $d_{W}(h(t), h(t+\tau))<\epsilon$ , $\forall t\in R,$ $\forall\tau\in E_{\epsilon,h}\mathrm{i}$
$l_{\xi j}>0$ ( $l_{\epsilon}$ ) $R$
$E_{\epsilon,h}$ $h:Rarrow W$ W-
$\bullet$ ( ) $h$ W-





$:=(\theta^{1}(\cdot), \cdots, \theta^{N}(\cdot))$ : $\overline{\Omega}arrow\overline{\Omega}$ $\mathcal{M}(\overline{\Omega}, R_{1}, R2)$ :
$| \frac{\partial}{\partial x_{j}}\theta^{i}(x)|\leq R_{1}$ , $| \frac{\partial}{\partial x_{j}}\overline{\theta}^{i}(x)|\leq R_{1}$ ,
$R_{2}\leq \mathrm{d}\mathrm{e}\mathrm{t}.J((x))\leq R_{1}$ , $R_{2}\leq \mathrm{d}\mathrm{e}\mathrm{t}.J(\overline{}(x))\leq R_{1}$
for $x\in\overline{\Omega},$ $i,$ $j=1,2,$ $\cdots,$ $N$ .
$\overline{}(\cdot)=(\overline{\theta}^{1}(\cdot), \cdots, \overline{\theta}(\cdot))N$ $(\cdot)$ $\mathrm{d}\mathrm{e}\mathrm{t}.J((x))$ $\overline{\Omega}$
$y=(x)$ $J((x))$
Remark 2.1. 2 $_{1},$ $_{2}\in \mathcal{M}(\overline{\Omega}, R_{1}, R2)$
$d_{f\Lambda}(_{1}, 2)$




(A1) $\rho(\cdot)$ : $Rarrow R$ ;
(A2) $H^{2}(\Omega)$- $g\in W_{loc}^{1,2}(R;^{x})$ :
(a) $t\in R$
$g(t, x)=\{$
$g_{D}(t, x)$ for $\mathrm{a}.\mathrm{e}$ . $x\in\Gamma_{D}(t)$ ,
$g_{U}(t, x)$ for $\mathrm{a}.\mathrm{e}$ . $x\in\Gamma_{U}^{1}(t)$
;
(b) $\sup_{t\in R}|g|\prime L2(t,t+1,\cdot X)<+\infty$ ;
(A3) $f\in W_{loc}^{1,1}(R;H)$ X-
$\sup_{t\in R}|f’|_{L}1(t,t+1;H)<+\infty$
(A4) $C_{1}$ $C^{1}$- $(t, \cdot)=(\theta^{1}(t, \cdot),$ $\cdots,$ $\theta N(t, \cdot))$ $\in$
$\Lambda\Lambda(\overline{\Omega}, R_{1}, R_{2})$ $\{(t, \cdot)\}_{t\in R}$ :
(a)
$| \frac{\partial}{\partial t}\theta^{i}(t, x)|\leq C_{1},$ $| \frac{\partial^{2}}{\partial t\partial x_{j}}\theta^{i}(t, x)|\leq C_{1}$ ,
for $x\in\overline{\Omega}$ and $i,$ $j=1,2\cdots N$ ,
(b) $(0, \cdot)$ $\overline{\Omega}$






$K(t):=$ { $z\in X;z=g(t)\mathrm{a}.\mathrm{e}$ . on $\Gamma_{D}(t),$ $z\leq g(t)\mathrm{a}.\mathrm{e}$ . on $\Gamma_{U}(t)$ }
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2.3. (i) $J:=[t_{0}, t_{1}],$ $-\infty<t_{0}<t_{1}<+\infty$ $f\in L^{2}(J;H)$
$v:Jarrow X$ $J$ $P(f, g)$ : $v\in L^{2}(J, X))$
$\rho(v)\in W^{1,2}(J;H)$ ,
$v(t)\in K(t)$ for $\mathrm{a}.\mathrm{e}$ . $t\in J$,
$(\rho(v)t-f(t), v(t)-z)+a(v(t), v(t)-z)\leq 0$ , $\forall z\in K(t)$ and a. $\mathrm{e}$ . $t\in J$.
(ii) $J’$ $R$ $f\in L_{lo}^{2}$ $(J’;H)$ $v$ $J’$
$J$ $P(f, g)$ $v$ : $J’arrow X$ $J’$
$P(f, g)$
(iii) $J’=[t_{0}, +\infty),$ $f\in L_{lo}^{2}$ $(J’;H)$ $u_{0}\in H$ $v$ : $J’arrow X$
$J’$ $P(f, g)$
$\rho(v(t_{0}, \cdot))=u_{0}$ in $H$




$R$ $P(f, g)$ $v^{*}$ –
22. 2.1 $v^{*}$ 2.1 –
$\rho(v^{*})$ H-
23. 2.1 $\rho(v(t\mathrm{o})),$ $v(t\mathrm{o}\mathrm{I}\in K(t_{0})$
$[t\mathrm{O},$ $+\infty)$ , $(t_{0}\in R)$ $CP(f, g)$ $v$
$\rho(v(t, \cdot))$ $-\rho(v^{*}(t, \cdot))$ $arrow 0$ in $H$ and weakly in $X$ as $tarrow+\infty$
$v^{*}$ 2.1 –









’. . $\cdot$.. $/.\cdot.P:.\cdot$,..
saturation $\rho$ : $Rarrow R$
$\rho(z):=\{$
1 if $z\in[0, +\infty)$
$\frac{1}{1-\mathrm{o}.05z}$ if $z\in(-\infty, 0]$
4.
2 $P(f, g)$ $P(f, g)$
$[9, 10]$
( ) (cf. [9, 10]) $h_{1},$ $h_{2}$ source term $f$
$P(f, g)$ $v^{\infty}$ –
$CP(f, g)$ $v$ on $[t_{0}, +\infty),$ $(t_{0}\in R)$
$\rho(v(t))arrow\rho(v^{\infty})$ in $H$ and weakly in $X$ (as $tarrow+\infty$ )
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( ) source term $f$ $f\equiv 0$
$\Omega:=(0,2)\cross(0,4)$











(I) – ( $10^{-8}$
) – $[9, 10]$
$T=500$ ( 500000)
5.
2 $P(f, g)$ $P(f, g)$
$[5, 6]$
( ) (cf. [5, 6]) $h_{1}(t),$ $h_{2}(t)$ source term $f(t)$
$h_{1}(t)=h_{1}(t+T_{1}),$ $h_{2}(t)=h_{2}(t+T_{2})$ and $f(t)=f(t+T_{3})$ , $\forall t\in R$
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$T_{1}$ $T_{1}$
$P(f, g)$ $T_{3}$ - $v_{P}$ –
$CP(f, g)$ $v$ on $[t_{0}, +\infty),$ $(t_{0}\in R)$
$\rho(v(t))-\rho(v_{p}(t))arrow 0$ in $H$ and weakly in $X$ (as $tarrow+\infty$ )
( ) source term $f\equiv 0$ $\Omega:=(0,2)\cross(0,4)$
$h_{1}(t)= \cos(\frac{2}{3}\pi t)+2.5$ , $h_{2}(t)=0.5\cos(\pi t)+0.7$ , $\forall t\in R$











( ) source term $f\equiv 0$ $\Omega:=(0,2)\cross(0,4)$
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